Résumé. -Des mesures d'aimantation et de diffraction neutronique sur des monocristaux de USbo/Teo.i ont permis de déterminer une structure multiaxe à basse température tandis qu'un état incommensurable est observé à haute température. La transition incommensurable-commensurable est du premier ordre.
Uranium antimonide and uranium telluride have the NaCl structure. USb is a type I antiferromagnet consisting of ferromagnetic (001) 1. Low temperature multiaxial structure. -Magnetization measurements (Fig. 1) indicate that the saturation moment is only 0.92 /x B at T = 1.5 K in a (111) direction with a strong magnetic anisotropy. A critical field is observed which corresponds to domain motion. It is surprising that it is lower when the field is applied along a hard axis than along the easy ( 111 ) axis. Above 160 K the magnetization curves do not exhibit remanence and the material no longer has a ferromagnetic component.
Neutron diffraction experiments performed at the Siloe reactor (CEN, Grenoble) indicate that at T=5K the magnetic ordering is described by The magnetic structure corresponding to a net magnetization along the [111] (n =1 for m x , m y , ra 2 ) axis is drawn in figure 2. The magnetic cell (3a x 3 a x3a) contains 108 uranium ions which belong to four A-units and four B-units (Fig. 2a) which can be interchanged by a rotation of 120" around the [I 111 axis. The projection of the magnetic structure in the (001) plane is given in figure 2b ; the moment component along the [001] direction is positive for uranium ions in (001) planes at z = 0, a /2, 3 a /2 and 2 a and negative if z = a and 5 a /2. The detail of the A and B units is given in figures 2c and 2d. It can be seen that each unit has a [ I l l ] symmetry axis, so the magnetic structure has a rhombohedral symmetry. of the diffraction pattern. For a field parallel to [06l] the wave vector k, = [0 0 k] takes the commensurate value 2/3 whereas k, and k, remain unchanged. To account for these experimental results we may first assume that in the incommensurate state the three modulations are independent giving rise to three domains. This implies a change of the anisotropy direction from ( 11 1 ) to ( 100 ) which has not been detected by magnetization experiment. If we consider the coupling of the three sine waves the magnetic moment of uranium atoms takes any value and direction and this is only consistent with a very low anisotropy. An alternative solution is to consider that, as at low temperatures the magnetic structure is composed by three longitudinal square waves. The incommensurability of the wave vector then would result of stacking fault in the + + -+ + -. . .
sequence occurring with a periodicity 1/8. The net magnetization is strickly zero and all uranium moments are aligned along a ( l l 1 ) direction. At this stage an exact solution of this high temperature phase is not possible. 
.
High temperature incommensurate state. -At a temperature TIC = 160 K a first order transition occurs between this commensurate state and an incommensurate state characterized by three longitudinal waves with wave vectors k, = [2/3-6 0 01, k, = [0 2 / 3 4 01, k, = [0 0 2/3-61. At this transition a discontinuity of the wave vector and of the superlattice peak intensities occur and large hysteresis effects are observed. Above TI, the wave vectors value continuously decrease from 0.642 at TIC to 0.625 at T , = 205 K and no ferromagnetic component is measured. In contrast with the low temperature behaviour a magnetic field induce some change 3. Discussion. -At T, the transition is second order in good agreement with theoretical prediction for a wave vector parallel to a fourfold axis and a longitudinal polarization [5], 161. Between the commensurate phase and the incommensurate phase the transition is first order and this can be accounted only if the commensurate state is described by three coupled waves [7, 8, 91. This transition is very similar to that observed in TaSe, where a first order transition occurs between an incommensurate charge density wave (CDW) and a commensurate triple CDW [lo] . In the case of USbo.,Teo, in the Landau expansion of the free energy the commensurateincommensurate transition may be driven by a 4th order term m, m i , like in the structural phase transition of K,SeO, [ll] whereas the three waves are coupled at low temperature by the phasing 4th order term (m m t2 + m t2 m i3 + m t3 m t,).
The direction of uranium moments, parallel to ( 11 1 ) in USb,,Te,,, is in apparent conflict with the type I structure of USb. This conflict can be solved if we interpret the neutron diffraction results on USb in term of the multiaxial structure proposed by Kouvel and Kasper 1121. Such multiaxial magnetic structure can also be proposed for the others uranium monopnictides . 
